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(57) ABSTRACT

A fastener assembly is configured to secure a tubular mem-
ber to a structure. The fastener assembly may include a stud
retainer configured to receive and retain a fastener that is
configured to securely fasten the assembly to the structure,
a tube-retaining section having interior walls that define a
tube channel configured to receive the tubular member, and
an adaptable tube-engaging member extending into the tube
channel. The adaptable tube-engaging member is configured
to securely engage a portion of the tubular member.
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TUBE-RETAINING ASSEMBLY

RELATED APPLICATIONS

This application is a National Phase of International
Application Number PCT/US2012/064072 filed Nov. 8,
2012 and relates to and claims priority benefits from U.S.
Provisional Patent Application No. 61/558,547 entitled
“Tube-Retaining Assembly,” filed Nov. 11, 2011, which is
hereby incorporated by reference in its entirety.

FIELD OF EMBODIMENTS OF THE
INVENTION

Embodiments generally relate to a tube-retaining assem-
bly configured to securely connect conduits or tubes to a
frame, panel, or the like, such as within an automobile.

BACKGROUND

Various components, such as conduits and tubes, may be
secured to surfaces, such as walls, ceilings or the like,
through fastening assemblies. For example, a cylindrical
tube may be secured to a wall through a fastening assembly
having a tube channel that snapably, latchably, or otherwise
secures around a portion of the tube. The fastening assembly
itself may be secured to the wall through a stud that is
received and retained by a stud retainer, for example, that
may be integrally formed with the fastening assembly.

However, the channels within the fastening assembly are
typically configured to retain tubes having a certain diam-
eter. The channels may not be able to accommodate tubes
having smaller or larger diameters. For example, a tube
having a smaller outer diameter than the inner diameter of
the channel may axially shift within the channel. Accord-
ingly, the fastening assembly may be incapable of securely
retaining the smaller diameter tube.

Conversely, a tube having a larger outer diameter than the
inner diameter of the channel is typically unable to fit within
the channel. As such, the fastening assembly may be inca-
pable of even receiving the tube.

SUMMARY OF EMBODIMENTS OF THE
INVENTION

Certain embodiments provide a fastener assembly that is
configured to secure a tubular member to a structure. The
fastener assembly may include a stud retainer configured to
receive and retain a fastener that is configured to securely
fasten the assembly to the structure, a tube-retaining section
having interior walls that define a tube channel configured to
receive the tubular member, and an adaptable tube-engaging
member extending into the tube channel. The adaptable
tube-engaging member is configured to securely engage a
portion of the tubular member.

The adaptable tube-engaging member is flexible and
resilient, and may be configured to securely engage multiple
tubular members of different shapes and sizes. The adaptable
tube-engaging member may be configured to wrap around
more than half an outer circumference of the tubular mem-
ber.

The adaptable tube-engaging member may include
opposed flexing protuberances. Each of the opposed flexing
protuberance may include an arcuate finger configured to
engage around a portion of the tubular member. In an
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embodiment, the opposed flexing protuberances are config-
ured to wrap around more than half an outer circumference
of the tubular member.

The adaptable tube-engaging member may include at least
one flexible securing protuberance. The at least one flexible
securing protuberance may include an extension beam inte-
grally connected to an arcuate beam. The extension beam
may extend from a portion of the interior walls. The at least
one flexible securing protuberance may include two opposed
flexible securing protuberances.

Certain embodiments provide a fastener assembly con-
figured to secure a tubular member to a structure. The
fastener assembly may include a stud retainer configured to
receive and retain a fastener that is configured to securely
fasten the assembly to the structure, a tube-retaining section
having interior walls that define a tube channel configured to
receive the tubular member, and an adaptable tube-engaging
member extending into the tube channel. The adaptable
tube-engaging member may be configured to securely wrap
around more than half an outer circumference of the tubular
member. The adaptable tube-engaging member is flexible
and resilient, and is configured to securely engage multiple
tubular members of different shapes and sizes. The adaptable
tube-engaging member may include opposed flexing protu-
berances that cooperate to wrap around more than half the
outer circumference of the tubular member, and at least one
flexible securing protuberance configured to wrap around a
separate and distinct portion of the outer circumference of
the tubular member.

Certain embodiments provide an assembly configured to
securely engage a tubular member. The assembly may
include a tube-retaining section having interior walls that
define a tube channel configured to receive the tubular
member, and an adaptable tube-engaging member extending
into the tube channel. The adaptable tube-engaging member
is configured to securely engage a portion of the tubular
member.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

FIG. 1 illustrates an isometric top view of a tube-retaining
fastening assembly, according to an embodiment.

FIG. 2 illustrates a front view of a tube-retaining fastening
assembly, according to an embodiment.

FIG. 3 illustrates an isometric top view of a tube-retaining
fastening assembly with an open tube-retaining section,
according to an embodiment.

FIG. 4 illustrates a front view of a tube-retaining fastening
assembly with an open tube-retaining section, according to
an embodiment.

FIG. 5 illustrates an isometric top view of a tube-retaining
fastening assembly securely retaining tubes of different
diameters, according to an embodiment.

FIG. 6 illustrates a front view of a tube channel, according
to an embodiment.

FIG. 7 illustrates a front view of a tube channel, according
to an embodiment.

FIG. 8 illustrates a front view of a tube channel, according
to an embodiment.

FIG. 9 illustrates a front view of a tube channel, according
to an embodiment.

Before the embodiments of the invention are explained in
detail, it is to be understood that the invention is not limited
in its application to the details of construction and the
arrangement of the components set forth in the following
description or illustrated in the drawings. The invention is
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capable of other embodiments and of being practiced or
being carried out in various ways. Also, it is to be understood
that the phraseology and terminology used herein are for the
purpose of description and should not be regarded as lim-
iting. The use of “including” and “comprising” and varia-
tions thereof is meant to encompass the items listed there-
after and equivalents thereof as well as additional items and
equivalents thereof.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

FIG. 1 illustrates an isometric top view of a tube-retaining
fastening assembly 10, according to an embodiment. The
tube-retaining fastening assembly 10 may be formed of
injection molded plastic, for example. Alternatively, the
assembly 10 may be formed of various other materials such
as rubber or other elastomeric materials, metal, or the like.
Additionally, the assembly 10 may be integrally molded and
formed as an integral piece of injection molded plastic, for
example, or the assembly 10 may be formed of more than
one of the materials noted above.

The assembly 10 includes a main body 12 that may
include tube-retaining sections 14 and 16 that are integrally
connected to a stud retainer 18. As shown, the stud retainer
18 is positioned between the tube retaining sections 14 and
16. Optionally, the stud retainer 18 may be positioned at
various other locations. For example, the stud retainer 18
may be located at an end of the main body 12.

The tube-retaining section 14 may include a base 20 that
is pivotally secured to a latch cover 22 through a hinge 24.
The latch cover 22 may be selectively positioned between
open and closed positions. For example, the latch cover 22
may include a tab or other such protuberance that is snapably
or latchably received by a reciprocal feature formed in the
base 20. In the closed position, interior walls of the base 20
and the latch cover 22 define tube channels 26 and 28 that
are configured to receive and retain tubes of varying diam-
eters. As shown in FIG. 1, the tube channel 26 may be larger
than the tube channel 28. However, the tube channels 26 and
28 may be sized and shaped differently, such that the tube
channel 28 is larger than the tube channel 26, or both tube
channels 26 and 28 have a similar diameter. Additionally,
while tube channels 26 and 28 are shown, the tube-retaining
section 14 may include more or less tube channels.

The tube-retaining section 16 may include a base 27
defining open-ended tube channels 29 and 30. The tube
channels 29 and 30 may be sized and shaped similarly or
differently. Additionally, the tube-retaining section 16 may
include more or less tube channels than those shown.

The stud retainer 18 is configured to receive and retain a
fastener, such as a threaded stud, bolt, screw, or the like. The
stud retainer 18 receives and securely retains the fastener,
which may then be fastened to a structure, such as a wall,
ceiling, post, or the like. The stud retainer 18 may be similar
to the stud retainers shown and described in United States
Patent Application Publication No. 2006/0099049, filed Sep.
16, 2005, and United States Patent Application Publication
No. 2009/0028668, filed May 7, 2008, both of which are
hereby incorporated by reference in their entireties.

FIG. 2 illustrates a front view of the tube-retaining
fastening assembly 10. The tube channels 26 and 28 include
adaptable tube-engaging members 40. The tube-engaging
members 40 are adaptable in that they are resilient, flexible,
and may securely receive and retain tubular members of
various shapes and sizes. Thus, the tube-engaging members
40 adapt to different sized tubular members. While not
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shown, the tube channels 29 and 30 may also include
adaptable tube-engaging members 40.

The adaptable tube-engaging members 40 include flexing
protuberances 42, such as arcuate fingers, beams, prongs,
legs, studs, or the like, that extend from the base 20 into the
channels 26 and 28. The flexing protuberances 42 may
extend from the base 20 toward centers of the channels 26
and 28. The flexing protuberances 42 may include opposed
flexing protuberances 42a and 425 that extend into opposed
lateral portions 44 and 46 of the base 20. Each flexing
protuberance 42a and 425 may extend into the tube channel
26 from an anchor 43 of a wall portion of the base that
defines the tube channel 26. Moreover, each of the flexing
protuberances 42 may extend from such anchors. Optionally,
the opposed flexing protuberances 42a and 425 may inte-
grally connect to one another within the channel 26 at a
portion that is anchored to a wall portion that defines the
channel 26, for example.

As shown, the flexing protuberances 42 span a radial arc
0, in relation to the center 48 of the opposed protuberances
42a and 424, for example, within the channels 26 and 28.
The arc 8 exceeds 180°. The flexing protuberances 42 are
formed of a resilient material. As such, the flexing protu-
berances 42 are configured to flex outwardly to securely
engage around outer shafts of tubes. Because the flexing
protuberances 42 are resilient, the flexing protuberances 42
may securely engage tubular member, such as tubes, pipes,
conduits, or the like, having shafts of varying diameters.

Additionally, each adaptable tube-engaging member 40
may include a flexible securing protuberance 50, such as an
arm, finger, beam, prong, leg, stud, or the like, that extends
from the latch cover 22 into the channels 26 or 28. Each
securing protuberance 50 may include an extension beam 52
that may be a linear beam that extends into the channel 26
or 28. The extension beam 52 integrally connects to an
arcuate beam 54 that curves within the channel 26 or 28 in
relation to the center 48 of the flexing protuberances 42. The
inner diameters of each of the flexing protuberances 42 and
the arcuate beams 54 are generally arcuate and are config-
ured to conform to the outer shafts of tubes, pipes, conduits,
or the like. Accordingly, the inner diameters of the flexing
protuberances 42 and the securing protuberances may form
a circular envelope. As shown, the flexing protuberances 42
are configured to wrap around a portion of a tube over a span
greater than 180°, while the securing protuberance 50 is
configured to wrap around a portion of a tube over a span
between 45°-90°, for example. However, the securing pro-
tuberance 50 may be shaped and sized to wrap around a tube
portion over a greater or lesser range. For example, the
protuberances 42 and 54 may cooperate to wrap around an
entire circumference of a shaft of a tube. Because each of the
protuberances 42 and 50 is flexible, the protuberances 42
and 50 may flex, pivot, or otherwise move to accommodate
tubes of varying diameters, shapes, and sizes. Alternatively,
instead of a single securing protuberance 50, opposed pro-
tuberances, similar to the opposed protuberances 42a and
42 may extend from the latching cover 22 into the channels
26 or 28. Additionally, alternatively, the adaptable tube-
engaging members 40 may not include the flexible securing
protuberance 50. Instead, the adaptable tube-engaging mem-
bers 40 may simply include the opposed protuberances 42a
and 424, for example.

FIGS. 3 and 4 illustrate isometric top and front views,
respectively, of the tube-retaining fastening assembly 10
with an open tube-retaining section 14. Referring to FIGS.
3 and 4, in order to insert tubes into the tube channels 26 and
28, the latch cover 22 is pivoted open about the hinge 24. A
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tube may then be placed within the channel 26 or 28 of the
base 20 (or the channel 26 or 28 of the base 20 may be
positioned around a tube). Once the tube is positioned within
the channel 26 or 28, the protuberances 42a and 425 flex
around the tube to accommodate the size and shape of the
tube. The protuberances 42a and 42 cooperate to wrap
around an arcuate portion of the tube that exceeds 180°. The
latching cover 22 may then be pivoted into the closed
position about the hinge 24 in the direction of arc A. The
latching cover 22 may include a latch 60 that latchably
secures to a reciprocal feature, such as a slot or other such
opening, formed through the base 20.

FIG. 5 illustrates an isometric top view of the tube-
retaining fastening assembly 10 securely retaining tubes 70
and 72 of different diameters, according to an embodiment.
As shown, the tubes 70 and 72 are securely retained within
the channels 26 and 28, respectively. The adaptable tube-
engaging members 40 securely engage around the tubes 26
and 28 over a range that exceeds 180°. The flexible protu-
berances 42 within the base 20 form a flexible, compressive
interface that wraps over more than half a circumference of
atube. The flexible protuberances 42 extend over a radial arc
of more than 180°. A tube pocket of each channel 26 and 28
that includes the flexible protuberances 42 makes full con-
tact with an outer diameter of the tubes 70 and 72, respec-
tively, over a radial arc that exceeds 180°. The adaptable
tube-engaging members 40 provide full surface contact with
a tube, pipe, conduit, or the like over more than 180° of the
circumference of the shaft of the tube, pipe, conduit, or the
like, thereby providing sufficient axial slide/thrust force for
the tubes 70 and 72. Because the adaptable tube-engaging
members 40 are flexible and resilient, the adaptable tube-
engaging members 40 may securely retain tubes, pipes,
conduits, or the like of different shapes and sizes. Surface
engagement with the tubes 70 and 72 that exceeds 180° of
the circumference of the tubes 70 and 72 provides increased
retaining engagement that reduces the chances of the tubes
70 and 72 sliding through the channels 26 and 28, respec-
tively, or axially shifting therein.

The adaptable tube-engaging members 40 that are shown
and described accommodate multiple tube diameters with-
out changing the tube centerline horizontal distance from
one another, and/or from a mounting point. While the
adaptable tube-engaging members 40 may flex toward or
away from the centers of the channels 26 and 28, the tubes
70 and 72 secured therein remain constantly centered due to
the conforming engagement of the adaptable tube-engaging
members 40 around more than half a circumference of each
tube 70 and 72. Further, by wrapping around more than 180°
of the tubes 70 and 72, the adaptable tube-engaging mem-
bers 40 provide a high degree of axial slide/thrust force.

As noted above, while not shown, the tube channels 28
and 30 may also include adaptable tube-engaging members
40. Further, more or less tube channels 26, 28, 29, and 30
may be included within the assembly 10. For example, the
assembly 10 may include six tube channels, each with
adaptable tube-engaging members 40. Alternatively, the
assembly 10 may include a single tube channel integrally
connected to a stud retainer 18, for example. Additionally,
the assembly 10 may include various other fastening por-
tions in addition to, or in lieu of, the stud retainer. For
example, instead of a stud retainer, the assembly 10 may
include a planar mounting surface having a through-hole
configured to receive a fastener, such as a screw or bolt.
Additionally, for example, the assembly 10 may include an
integral fastener, such as a w-prong, box-prong, pine tree
fastener, or the like.
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FIG. 6 illustrates a front view of a tube channel 80,
according to an embodiment. The tube channel 80 includes
an adaptable tube-engaging member 82 that extends into the
tube channel 80 from interior walls of a fastener assembly,
for example. The tube-engaging member 82 may include
opposed flexible protuberances 84 extending from a lower
portion 85, and opposed flexible protuberances 86 extending
from an upper portion 87. The protuberances 84 and 86 are
configured to flex with respect to a center 90 of the tube
channel 80. As shown, the protuberances 84 and 86 may be
configured to wrap around almost an entire circumference of
a tube.

FIG. 7 illustrates a front view of a tube channel 100,
according to an embodiment. The tube channel 100 includes
an adaptable tube-engaging member 102 that extends into
the tube channel 100 from interior walls of a fastener
assembly, for example. The tube-engaging member 102 may
include opposed flexible protuberances 104 extending from
an upper portion 106, and a flexible securing protuberance
108 (similar to the flexible securing protuberance 50)
extending from a lower portion 110. The protuberances 104
and 108 are configured to flex with respect to a center 112
of the tube channel 100.

FIG. 8 illustrates a front view of a tube channel 120,
according to an embodiment. In this embodiment, an adapt-
able tube-engaging member 122 includes flexible securing
protuberances 124 and 126 that extend into lower and upper
portions 128 and 130, respectively, of the tube channel 120.
Each securing protuberance 124 and 126 includes an exten-
sion beam 140 that may linearly extend into the channel 120.
The extension beam 140 is integrally connected to an
arcuate beam 142. One of the arcuate beams 142 may curve
over a radial arc of more than 180°. Thus, one of the arcuate
beams 142 may wrap around more than half an outer
circumference of a tube.

FIG. 9 illustrates a front view of a tube channel 150,
according to an embodiment. In this embodiment, an adapt-
able tube-engaging member 152 includes opposed flexible
protuberances 154 that are configured to wrap around almost
an entire circumference of a tube. While the flexible protu-
berances 154 are shown extending from a lower portion of
an assembly that defines the tube channel 150, the flexible
protuberances 154 may extend from any other portion of the
assembly that defines the tube channel 150.

Thus, embodiments provide an assembly that securely
engages around tubes, pipes, conduits, or the like through
more than just a circular tube opening. Embodiments pro-
vide adaptable tube-engaging members that extend into tube
channels that securely engage around tubes, pipes, conduits,
and the like of varying shapes and sizes.

The adaptable tube-engaging members that are shown and
described accommodate multiple tube diameters without
changing a centerline horizontal distance from one another,
and/or from a mounting point. While the adaptable tube-
engaging members may flex toward or away from the center
of the receiving channel, the tubes secured therein remain
constantly centered due to the conforming engagement of
the adaptable tube-engaging members around more than half
a circumference of each tube. Further, by wrapping around
more than 180° of a tube, the adaptable tube-engaging
members provide a higher axial slide/thrust force than
previous assemblies.

While various spatial and directional terms, such as top,
bottom, lower, mid, lateral, horizontal, vertical, front and the
like may be used to describe embodiments of the present
invention, it is understood that such terms are merely used
with respect to the orientations shown in the drawings. The
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orientations may be inverted, rotated, or otherwise changed,
such that an upper portion is a lower portion, and vice versa,
horizontal becomes vertical, and the like.
Variations and modifications of the foregoing are within
the scope of the present invention. It is understood that the
embodiments disclosed and defined herein extend to all
alternative combinations of two or more of the individual
features mentioned or evident from the text and/or drawings.
All of these different combinations constitute various alter-
native aspects of the present invention. The embodiments
described herein explain the best modes known for practic-
ing the invention and will enable others skilled in the art to
utilize the invention. The claims are to be construed to
include alternative embodiments to the extent permitted by
the prior art.
Various features of the invention are set forth in the
following claims.
The invention claimed is:
1. A fastener assembly configured to secure a tubular
member to a structure, the fastener assembly comprising:
a stud retainer configured to receive and retain a fastener
that is configured to securely fasten the assembly to the
structure;
a tube-retaining section having interior walls that define a
tube channel configured to receive the tubular member;
and
an adaptable tube-engaging member extending into the
tube channel, wherein the adaptable tube-engaging
member is configured to securely wrap around more
than half an outer circumference of the tubular member,
wherein the adaptable tube-engaging member is flex-
ible and resilient, wherein the adaptable tube-engaging
member is configured to securely engage multiple
tubular members of different shapes and sizes, wherein
the adaptable tube-engaging member comprises:
opposed flexing protuberances that cooperate to wrap
around a first portion of the outer circumference of
the tubular member, wherein each of the opposed
flexing protuberances comprises an arcuate finger
configured to engage around a portion of the tubular
member; and

at least one flexible securing protuberance configured
to wrap around a separate and distinct second portion
of the outer circumference of the tubular member,
wherein the at least one flexible securing protuber-
ance comprises an extension beam integrally con-
nected to an arcuate beam having a free end, wherein
the extension beam extends from a portion of the
interior walls.

2. A fastener assembly configured to secure a tubular
member to a structure, the fastener assembly comprising:

a stud retainer configured to receive and retain a fastener
that is configured to securely fasten the assembly to the
structure;

a tube-retaining section having interior walls that define a
tube channel configured to receive the tubular member;
and

an adaptable tube-engaging member extending into the
tube channel, wherein the adaptable tube-engaging
member is configured to securely engage a portion of
the tubular member, wherein the adaptable tube-engag-
ing member is flexible and resilient, and wherein the
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adaptable tube-engaging member is configured to
securely engage multiple tubular members of different
shapes and sizes, wherein the adaptable tube-engaging
member is configured to wrap around more than half an
outer circumference of the tubular member, wherein the
adaptable tube-engaging member comprises opposed
flexing protuberances and at least one flexible securing
protuberance that differs in shape from each of the
opposed flexing protuberances, wherein each of the
opposed flexing protuberances comprises an arcuate
finger configured to engage around a portion of the
tubular member, and wherein the at least one flexible
securing protuberance comprises an extension beam
integrally connected to an arcuate beam having a free
end that extends into the tube channel, wherein the
extension beam extends from a portion of the interior
walls.

3. The fastener assembly of claim 1, wherein the opposed
flexing protuberances are configured to wrap around more
than half an outer circumference of the tubular member.

4. The fastener assembly of claim 1, wherein the at least
one flexible securing protuberance comprises two opposed
flexible securing protuberances.

5. The fastener assembly of claim 2, wherein the at least
one flexible securing protuberance is configured to wrap
around a separate and distinct portion of the tubular member
than the portion of the tubular member.

6. An assembly configured to securely engage a tubular
member, the assembly comprising:

a tube-retaining section having interior walls that define a
tube channel configured to receive the tubular member;
and

an adaptable tube-engaging member extending into the
tube channel, wherein the adaptable tube-engaging
member is configured to securely engage a portion of
the tubular member, wherein the adaptable tube-engag-
ing member is flexible and resilient, wherein the adapt-
able tube-engaging member is configured to securely
engage multiple tubular members of different shapes
and sizes, wherein the adaptable tube-engaging mem-
ber is configured to wrap around more than half an
outer circumference of the tubular member, wherein the
adaptable tube-engaging member comprises opposed
flexing protuberances and a single flexible securing
protuberance that differs in shape from each of the
opposed flexing protuberances, wherein each of the
opposed flexing protuberances comprises an arcuate
finger configured to engage around a portion of the
tubular member, and wherein the flexible securing
protuberance comprises an extension beam integrally
connected to an arcuate beam having a free end that
extends into the tube channel, wherein the extension
beam extends from a portion of the interior walls.

7. The assembly of claim 6, wherein the opposed flexing
protuberances are configured to wrap around more than half
an outer circumference of the tubular member.

8. The assembly of claim 6, wherein the flexible securing
protuberance is configured to wrap around a separate and
. distinct portion of the tubular member than the portion of the

tubular member.
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